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LIBS
Laser Induced Breakdown Spectroscopy
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aumento della lunghezza d’onda A (in scala logaritmica)
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Massa del protone = 1,67262171 X 10*7 kg

Massa del neutrone = 1,67492729 X 10%7 kg
Massa dell’elettrone = 9.1093826 X 103! kg
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Problematiche dell’analisi elementare in ambienti ostili

1) Calibrazione strumentale

Stabilita ' ondizioni sperimentali
%ﬁ\ mmino ottico

con matrici simili al campione
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Esplorazione di Marte
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LIBS and Space Exploration

Asteroids, comets and meteorites

7 6)

E 0006

(PONO3P

7

PON “Apulia Space



LIBS on meteorites as a probe of the early solar system

First test case: chemical composition of chondrites and chondrules
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2.6. Iron alloys analysis: iron meteorites

Toluca Campo del cielo
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CF (50 ns) Literature CF (5000 ns)
Fe Ni Co Fe Ni Co Fe N1 Co
Sikote Alin 930 63 0.8 935 6.0 048 940 57 0.6
Toluca 923 69 08 915 82 045 920 7.1 0.35

Campodel Cielo 931 62 05 926 69 050 910 80 0.7




Chemical elemental analysis

Dhofar 019 Dhofar 461 Sahara 98222
wt %
LIBS Literzature LIBS Literature? LIBS Literature*
Al 1402 3.40 14 £ 1 15.50 0.88 =0.09 1.22
Ti 0.45 £ 0.06 0.37 0.25 = 0.04 0.13 0.060 £=0.009 0.063
Mg 9509 8.80 1.5%+0.2 2.40 13 =1 14.9
Mn 0.35 = 0.04 0.38 0.050 = 0.005 0.05 0.26 £0.03 0.257
Cr 0.6 £ 0.1 0.40 - - 0.95 £0.09 0.388
Ca 3.6 £ 0.6 5.20 12 £ 1 11.90 1.0 0.1 1.31
Fe 17 =2 14.70 49 0.5 3.17 21 x£2 21.5
Si 24 £ 2 22.62 22 &2 21.00 20 x£2 18.5
Ni - - - 0.22 £0.02 1.2
Co - - - - 0.014 £0.002
Ol 42 £ 6 44.20 44 £ 5 45.00 39 =4 37.7
2Taylor et al., 2002 Sikhote Alin Campo del Cielo Toluca
3Wasson et al., 1988 wt %
LIBS Literature’ | LIBS Literature? LIBS Literature®
Fe 94 + 13 93.49 91 £ 14 92.61 92 =13 91.49
Ni 5.7 £ 0.6 6.03 8§ £ 1 6.94 7.1 £0.8 8.02
e o 200 | Co 0601 | 048 | 07 045 | 0.34 % 0.07 0.49
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Earthquake and volcanoes
Innovation in multiparametric monitoring on volcanoes

VS3 Meeting, \Viilano, 25-26 Gennaio 2024

TK2.1 Progresses in multiparametric volcano observations

Monitoraggio Plume vulcanici
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Calibration-Free Laser Induced Breakdown Spectroscopy : GSV 3/1 S1
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Volcanic ash analysis

Distance between the laser pulse and the sample 1,5 cm and laser energy 150 mJ

B2 GSV S1 Ref

B GSV S1(1,5cm)

2 0,12 4

Z00m

Si02 AI203 FeO3 K20 CaO Na20 TiO2 MnO MgO

Elements

Elements

Comparison between the results obtained
from CF-LIBS on MS 151/6 ash allowed
to deduce the optimal conditions and
apply them on the same size ash GSV
3/1 S1.



Esplorazione del mare

~Underwater stand-off LIBS
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Laser-Induced Plasma/Bubble Evolution
Evolution of the laser-induced bubble formed in bulk aqueous solution (P = 1 bar) using a single laser pulse (E1 = 7
mJ/pulse) incident from the left of the images. For all images, td = 800 ns, tb = 1 us, and P = 1 bar. The delay following the
laser-pulse, At, was varied and is indicated in the bottom right-hand corner of each image. The bubble had a maximum
radius of approximately 2.5 mm (At = 100 us). Each shadowgram corresponds to 4 x 4 mm region around the focal volume.
The bright spot in the middle of the bubble (2 < At < 150 us) is transmitted light from the background illumination source (not

plasma emission).

() (b) ~(©

Shadowgraph images of (a) SP-LIBS plasma, using E2 only; (b) laser-induced bubble, using E1 only, At = 60 us; and (c)
DP-LIBS plasma, using E1 and E2, At = 60 us. E1 =7 mJ/pulse and E2 = 30 mJ/pulse. For all images, td =800 ns, tb = 1
us, and P = 1 bar. The laser pulse was incident from the left of the images. Each shadowgram corresponds to 4 x 5 mm
region around the focal volume. The bright spot in the middle of the bubble in (b) is transmitted light from the background
illumination source (not plasma emission).

Images by S.M. Angel, University of South Carolina



https://youtu.be/fEZ5dEi40Po
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